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ADHESIVE MELTER HAVING PUMP amounts of hot - melt adhesive may be held at the elevated 
MOUNTED INTO HEATED HOUSING application temperature for long periods of time , which can 

lead to degradation and / or charring of the adhesive , negative 
CROSS - REFERENCE TO RELATED effects on the bonding characteristics of the adhesive , clog 

APPLICATIONS 5 ging of the adhesive dispensing device , and / or additional 
system downtime . 

This application is a continuation - in - part and claims the To avoid this degradation and / or charring of the adhesive , 
benefit of U . S . patent application Ser . No . 13 / 799 , 622 , filed some adhesive melters and dispensing devices enter standby 
on Mar . 13 , 2013 , which claimed the benefit of U . S . Provi - or shut down modes periodically to allow the hot melt 
sional Patent Application Ser . No . 61 / 703 , 454 , filed on Sep . 10 adhesive to cool during long periods of zero throughput . 
20 , 2012 ( expired ) , the disclosures of which are incorporated Although such control of the devices does reduce degrada 
by reference herein in their entireties . tion of the adhesive , a startup process must be performed 

whenever the adhesive melter or dispensing device is to be FIELD OF THE INVENTION is operated again . This startup process can add significant 
The present invention generally relates to an adhesive delays , especially when the hot melt adhesive has cooled 

dispenser , and more particularly , to components of a melter back to a solid or semi - solid state within elements such as 
configured to heat adhesive prior to dispensing . the pump . Therefore , some of the benefits of avoiding 

degradation by putting the adhesive dispensing device in a 
BACKGROUND 20 standby or shut down mode may be undermined by the slow 

heating of adhesive within a pump during a subsequent 
A conventional dispensing device for supplying heated startup process . 

adhesive ( i . e . , a hot - melt adhesive dispensing device ) gen In addition , the supply of adhesive material into the 
erally includes an inlet for receiving adhesive materials in hopper must also be monitored to maintain a generally 
solid or liquid form , a heater grid in communication with the 25 consistent level of hot - melt adhesive in the adhesive dis 
inlet for heating the adhesive materials , an outlet in com - pensing device . Adhesive , generally in the form of small 
munication with the heater grid for receiving the heated shaped pellets , is delivered to the hopper by various meth 
adhesive from the heated grid , and a pump in communica ods , including manual filling and automated filling . In one 
tion with the heater grid and the outlet for driving and known method of filling the hopper , adhesive pellets are controlling the dispensation of the heated adhesive through 30 moved into the hopper with pressurized air that flows at a the outlet . One or more hoses may also be connected to the relatively high rate of speed . In order to monitor the level of outlet to direct the dispensation of heated adhesive to 
adhesive dispensing guns or modules located downstream hot - melt adhesive in the hopper , the hopper may include a 

level sensor in the form of a probe or some other structure from the dispensing device . Furthermore , conventional dis 
pensing devices generally include a controller ( e . g . , a pro - 35 5 extending into the middle of the hopper to detect the amount 
cessor and a memory ) and input controls electrically con of adhesive material located in the hopper . As the adhesive 
nected to the controller to provide a user interface with the pellets are delivered into the hopper by various methods , the 
dispensing device . The controller is in communication with probe may collect adhesive material that sticks on or 
the pump , heater grid , and / or other components of the splashes onto the probe . This collection of adhesive mate 
device , such that the controller controls the dispensation of 40 rial , if not rapidly removed , may adversely affect the accu 
the heated adhesive . racy of readings from the level sensor . However , it has 

Conventional hot - melt adhesive dispensing devices typi proven difficult to remove this collection of adhesive mate 
cally operate at ranges of temperatures sufficient to melt the rial from probe - like level sensors during operation . Thus , in 
received adhesive and heat the adhesive to an elevated circumstances of high throughput through the adhesive 
application temperature prior to dispensing the heated adhe - 45 dispensing device , a lag in accurate readings from the level 
sive . In order to ensure that the demand for heated adhesive sensor could lead to insufficient or excessive levels of 
from the downstream gun ( s ) and module ( s ) is satisfied , the adhesive material within the hopper . 
adhesive dispensing devices are designed with the capability For reasons such as these , an improved hot - melt adhesive 
to generate a predetermined maximum flow of molten melter would be desirable for use with different types of 
adhesive . As throughput requirements increase ( e . g . , up to 50 filling processes . 
20 lb / hour or more ) , adhesive dispensing devices have 
traditionally increased the size of the heater grid and the size SUMMARY OF THE INVENTION 
of the hopper and reservoir associated with the heater grid in 
order to ensure that the maximum flow of molten adhesive According to one embodiment of the invention , an adhe 
can be supplied . 55 sive melter includes a heater unit configured to receive solid 
However , large hoppers and reservoirs result in a large or semi - solid adhesive from an adhesive source and heat and 

amount of hot - melt adhesive being held at the elevated melt the adhesive . A reservoir is operatively coupled to the 
application temperature within the adhesive dispensing heater unit and positioned to receive heated and melted 
device . This holding of the hot - melt adhesive at the elevated adhesive from the heater unit . The adhesive melter also 
application temperature may keep the hot - melt adhesive at 60 includes a pump in fluid communication with the reservoir 
high temperature for only about 1 to 2 hours during maxi so as to receive the heated and melted adhesive from the 
mum flow , but most conventional adhesive dispensing reservoir . The pump is located at least partially within a 
devices do not operate continuously at the maximum flow . heated housing such that the heated housing heats the pump 
To this end , all adhesive dispensing devices operate with and adhesive within the pump during startup and regular 
long periods of time where the production line is not in use 65 operation of the adhesive melter . The heated housing 
and the demand for molten adhesive is zero , or lower than includes an elongate bore and the pump includes a pump 
the maximum flow . During these periods of operation , large body with an elongate body portion shaped for insertion into 
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the elongate bore . This insertion of the elongate body Of course , similar to the first embodiment including a 
portion causes the heated housing to at least partially sur manifold , this embodiment with a heat block may include an 
round the pump elongate cylindrical bore in the heat block and an elongate 

In one aspect , the adhesive melter includes a manifold in cylindrical pump body portion on the pump sized for inser 
fluid communication with the reservoir and the pump . The 5 tion as a cartridge into the heat block . Moreover , the 
manifold includes at least one outlet configured to supply additional elements encouraging conduction of heat energy 
adhesive that is removed from the reservoir by the pump to into the pump may also be used with this embodiment , 
a downstream adhesive dispensing device . For example , the including the insulating external housing and / or the at least 
manifold defines the heated housing in some embodiments . one mounting hook . The heat block may also be used with Thus , the manifold at least partially surrounds the pump and 10 a manifold as well in certain hybrid embodiments . Regard conducts heat energy to the pump . The reservoir directly less of the particular arrangement of elements defining the abuts the manifold so that the reservoir provides heat energy 
by conduction into the manifold for heating the pump . adhesive melter , the pump is advantageously surrounded , at 

least partially , with a heated housing , thereby reducing or Alternatively , the manifold may be integrally formed as a unitary piece with the reservoir , which enhances conduction 15 eliminating delays caused by cold adhesive during startup 
of heat energy from the reservoir to the manifold and to the and regular operation of the adhesive melter . 
pump . These and other objects and advantages of the invention 

In another aspect according to the present invention , the will become more readily apparent during the following 
elongate bore and the elongate body portion are each cylin detailed description taken in conjunction with the drawings 
drical , which can help assist with manufacturing of the pump 20 herein . 
body and of the manifold . In addition , the manifold may also 
include a locking bore extending transverse to , and partially BRIEF DESCRIPTION OF THE DRAWINGS 
overlapping with the elongate bore . The elongate body 
portion of the pump includes a notch that aligns with the The accompanying drawings , which are incorporated in 
locking bore so that a single fastener inserted into the 25 and constitute a part of this specification , illustrate embodi 
locking bore and into the notch retains the pump in position . ments of the invention and , together with a general descrip 
To this end , the pump is retained like an inserted cartridge tion of the invention given above , and the detailed descrip 
within the manifold using only a single fastener . tion of the embodiments given below , serve to explain the 

In yet another aspect , the adhesive melter further includes principles of the invention . 
an insulating external housing that at least partially sur - 30 FIG . 1 is a perspective view of an adhesive dispensing 
rounds the heater unit , the reservoir , and the manifold device according to one embodiment of the current inven 
collectively . As a result , the insulating external housing tion , with a subassembly cover closed . 
further encourages conduction of heat energy to the pump . FIG . 2 is a perspective view of the adhesive dispensing 
A heating element may be placed within the reservoir and device of FIG . 1 , with the subassembly cover opened to 
configured to generate heat energy for adhesive in the 35 reveal a melt subassembly . 
reservoir . This heat energy is also conducted into the mani - FIG . 3 is a cross - sectional perspective view of at least a 
fold and the pump , as previously described . In such embodi portion of adhesive dispensing device of FIG . 2 , specifically 
ments , a temperature sensor is located in operative contact showing internal features of the melt subassembly . 
with the manifold to measure a temperature of the manifold , FIG . 4 is a front view of the melt subassembly of FIG . 3 . 
which is then used to control an output of the heating 40 FIG . 5 is a cross - sectional front view of the melt subas 
element within the reservoir . Additional features such as sembly of FIG . 4 . 
mounting hooks coupled to at least one of the reservoir and FIG . 6 is a cross - sectional side view of the melt subas 
the manifold may also be used to encourage conduction of sembly of FIG . 4 . 
heat energy into the manifold and the pump . For example , FIG . 7A is a rear side perspective view of an alternative 
the mounting hook is shaped to receive a frame rod of a 45 embodiment of the adhesive dispensing device , which 
supporting structure for the adhesive melter in such a way defines a melter similar to the melt subassembly of the 
that conduction of heat energy through the mounting hooks embodiment of FIGS . 1 through 6 . 
into the frame is limited , thereby encouraging conduction of FIG . 7B is a front side perspective view of the melter of 
heat energy from the reservoir into the manifold and the FIG . 7A , with the pump and a locking fastener partially 
pump instead . 50 exploded away from a manifold of the melter . 

According to another embodiment , the adhesive melter FIG . 8A is a cross - sectional rear perspective view of a 
includes a heat block for receiving the pump rather than portion of the melter of FIG . 7A taken along line 8A - 8A . 
using the manifold to receive the pump . In such an embodi - FIG . 8B is a cross - sectional front view of another portion 
ment , the heat block is located proximate the reservoir of the melter of FIG . 7A taken along line 8B - 8B , this portion 
( and / or the manifold , when present ) and includes a heating 55 of the melter illustrating features of the pump inserted into 
element configured to generate heat energy to be applied to the manifold . 
the pump , which is at least partially surrounded by the heat FIG . 8C is a cross - sectional side view of yet another 
block . To this end , the heat block defines the heated housing portion of the melter of FIG . 7A taken along line 8C - 8C , this 
of the adhesive melter . The heating element of the heat block portion of the melter illustrating details of the manifold and 
may take one or more of various forms , including but not 60 pump from another angle . 
limited to : a cartridge heater at least partially surrounding FIG . 8D is a front side perspective view of another 
the pump body , a cast - in heater within the heat block , a embodiment of the adhesive dispensing device , including a 
surface heating element on an exterior of the heat block such m elter substantially surrounded by an insulating housing . 
as a flat plate heater , and a heated insulated blanket type FIG . 8E is a detailed cross - sectional view of another 
heater . Consequently , the heat block includes elements that 65 embodiment of the melter of FIG . 7A , and more specifically , 
actively surround the pump with heat energy rather than of a heat block receiving the pump in place of the manifold 
relying solely on conduction from other heated bodies . shown in FIG . 7A . 
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FIG . 9 is a front perspective view of the level sensor The adhesive dispensing device 10 also includes first and 
installed within the melt subassembly of FIGS . 3 and 8A . second subassembly covers 28 , 30 configured to provide 

FIG . 10 is a rear perspective view of the level sensor of selective access to the melt subassembly 12 and to the 
FIG . 9 . control subassembly 24 , respectively . As shown in the 

FIG . 11 is a cross - sectional front view of a portion of the 5 closed position of FIG . 1 , the first subassembly cover 28 is 
melt subassembly of FIG . 4 , including another embodiment coupled to the mounting plate 26 adjacent the first terminal 
of a level sensor having a different size . end 26a and is operable to at least partially insulate the melt 

FIG . 12 is a flowchart illustrating a series of operations subassembly 12 from the surrounding environment . The 
performed by a controller of the adhesive dispensing devices second subassembly cover 30 is coupled to the mounting 
of FIGS . 1 and 7A to compensate for temperature changes plate 26 adjacent the second terminal end 26b and is 
at the level sensor . operable to insulate the control subassembly 24 from the 

FIG . 13 is a flowchart illustrating a series of operations melt subassembly 12 and also from the surrounding envi 
performed by the controller to calculate a current offset for r onment . When the first and second subassembly covers 28 , 
the level sensor based on time , which is a function within the 1 30 are closed , a thermal gap 32 is formed between the 
series of operations shown in FIG . 12 . subassembly covers 28 , 30 and therefore also between the 

FIG . 14 is a graph showing test results during operation melt subassembly 12 and the control subassembly 24 . This 
of the series of operations in FIG . 12 and the adhesive thermal gap 32 further ensures the isolation of the control 
dispensing device , thereby showing that the estimated tem - subassembly 24 from the elevated operating temperatures at 
perature of the level sensor tracks closely to the actual 20 the melt subassembly 12 . 
temperature of the level sensor . Each of the first and second subassembly covers 28 , 30 is 

FIG . 15 is a graph showing test results during operation pivotally coupled to the mounting plate 26 at hinge members 
of the level sensor according to the series of operations in 34 as shown in FIG . 2 . Also shown in FIG . 2 , the first 
FIG . 12 , with a comparison of the capacitance measure - subassembly cover 28 includes vents 36 that may be used to 
ments of the level sensor when the series of operations in 25 avoid overheating of the components of the melt subassem 
FIG . 12 is not used . bly 12 held within the first subassembly cover 28 . However , 

none of these vents 36 are located towards the thermal gap 
DETAILED DESCRIPTION OF THE 32 when the first subassembly cover 28 is closed . The 
ILLUSTRATIVE EMBODIMENTS second subassembly cover 30 may also include vents ( not 

30 shown ) facing away from the thermal gap 32 in a similar 
Referring to FIGS . 1 through 3 , an adhesive dispensing manner . The mounting plate 26 also includes vents 36 

device 10 in accordance with one embodiment of the inven positioned around the melt subassembly 12 and around the 
tion is optimized to retain a significantly smaller amount of control subassembly 24 in the illustrated embodiment . When 
adhesive material at an elevated application temperature the first and second subassembly covers 28 , 30 are opened 
than conventional designs while providing the same maxi - 35 as shown in FIG . 2 , an operator has access to the compo 
mum flow rate when necessary . More specifically , the adhe - nents of the melt subassembly 12 and the control subassem 
sive dispensing device 10 includes a melt subassembly 12 bly 24 such as when those components need to be repaired . 
that may include a cyclonic separator unit 14 , a receiving In some embodiments , the melt subassembly 12 may also be 
space 16 with a level sensor 18 , a heater unit 20 , and a pivotally mounted on lift - off hinges ( not shown ) coupled to 
reservoir 22 . Each of these elements is described in further 40 the mounting plate 26 so that the melt subassembly 12 can 
detail below . The combination of these elements enables a also be pivoted as a unit away from the mounting plate 26 
maximum flow with approximately 80 % less retained vol - to provide access to the back sides of components of the melt 
ume of molten adhesive material held at the elevated appli - subassembly 12 ( for example , to provide access to the 
cation temperature when compared to conventional designs . connections for the level sensor 18 at the receiving space 

The adhesive dispensing device 10 shown in FIGS . 1 45 16 ) . This pivotal coupling of the melt subassembly 12 may 
through 3 is mounted along a wall surface , as described in be modified in other embodiments without departing from 
U . S . patent application Ser . No . 13 / 659 , 291 to Jeter ( entitled the scope of the invention . 
“ Mountable Device For Dispensing Heated Adhesive ” ) , With continued reference to FIGS . 1 and 2 , the first 
which is co - owned by the assignee of the current application subassembly cover 28 substantially encloses the entire melt 
and the disclosure of which is hereby incorporated by 50 assembly 12 in the closed position , except for a top end of 
reference herein in its entirety . However , it will be under the cyclone separator unit 14 . This top end ( hidden in FIGS . 
stood that the adhesive dispensing device 10 of the invention 1 and 2 ) is covered by a protective cap 40 that insulates the 
may be mounted and oriented in any manner without depart - typically metal material forming the cyclone separator unit 
ing from the scope of the invention . 14 from an operator who may be working with the adhesive 

Referring to FIGS . 1 and 2 , the adhesive dispensing 55 dispensing device 10 when the first subassembly cover 28 is 
device 10 includes the melt subassembly 12 and a control closed . Similarly , the second subassembly cover 30 substan 
subassembly 24 , both mounted along a common mounting tially encloses the entire control subassembly 24 except for 
plate 26 . The mounting plate 26 is configured to be coupled an external controller box 42 that may include several 
to a support wall or structure in a generally vertical orien - elements used for various purposes during operation of the 
tation as shown . The melt subassembly 12 is mounted 60 adhesive dispensing device 10 . For example , the controller 
adjacent a first terminal end 26a of the mounting plate 26 , box 42 in the exemplary embodiment includes a siren 44 , a 
while the control subassembly 24 is mounted adjacent a screw 45 used to adjust air pressure in a pump described 
second terminal end 26b of the mounting plate 26 . In this below , and a pressure gage 46 for measuring this air pres 
regard , the melt subassembly 12 is spaced from the control sure . All other components of the melt subassembly 12 and 
subassembly 24 such that the control subassembly 24 may 65 the control subassembly 24 are isolated from direct contact 
be isolated from the high operating temperatures ( up to 350° with an operator during operation of the adhesive dispensing 
F . ) of the melt subassembly 12 . device 10 . 
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The control subassembly 24 is shown in further detail in 72 proximate to the top end 74 is connected to a tangential 
FIGS . 1 and 2 . To this end , the control subassembly 24 inlet pipe 80 , which is configured to be coupled to the free 
includes a controller 48 ( e . g . , one or more integrated cir end of the inlet hose . The top end 74 includes a top opening 
cuits ) operatively connected to a control interface 50 . The 82 connected to an exhaust pipe 84 that extends partially into 
controller 48 is operable to communicate with , and control 5 the space within the generally cylindrical pipe 72 adjacent 
the actuation of components of the melt subassembly 12 . For the top end 74 . An air filter 86 may be located within the 
example , the controller may receive signals from the level exhaust pipe 84 and above the top end 74 to filter air flow 
sensor 18 and cause actuation of more adhesive pellets to be that is exhausted from the cyclonic separator unit 14 . Con 
supplied from a fill system 52 ( shown schematically in sequently , the cyclonic separator unit 14 receives adhesive 
FIGS . 2 and 4 ) via the cyclonic separator unit 14 when 10 pellets driven by a rapidly moving air stream through the 
necessary . The control interface 50 is mounted on the second tangential inlet pipe 80 and then decelerates the flow of air 
subassembly cover 30 and is operatively connected to the and pellets as these rotate downwardly in a spiral manner 
controller 48 , such that an operator of the adhesive dispens - along the wall of the generally cylindrical pipe 72 . The 
ing device 10 may receive information from the controller pellets and air are deposited within the receiving space 16 
48 or provide input data to the controller 48 at the control 15 and the air returns through the center of the generally 
interface 50 . Although the control interface 50 is illustrated cylindrical pipe 72 to be exhausted through the exhaust pipe 
as a display screen in the illustrated embodiment , it will be 84 and the air filter 86 . An exemplary embodiment of the 
understood that touch screen displays , keypads , keyboards , specific components and operation of the cyclonic separator 
and other known input / output devices may be incorporated unit 14 is described in further detail in co - pending U . S . 
into the control interface 50 . The control subassembly 24 20 patent application Ser . No . 13 / 799 , 788 to Chau et al . , 
also includes the controller box 42 previously described , and entitled “ Adhesive Dispensing Device Having Optimized 
this controller box 42 is operatively connected to the con - Cyclonic Separator Unit ” , the disclosure of which is hereby 
troller 48 to provide additional input / output capabilities incorporated by reference herein in its entirety . It will be 
between the operator and the controller 48 . The control understood that the cyclonic separator unit 14 may be 
subassembly 24 may also include a timer 53 ( shown sche - 25 omitted from the melt subassembly 12 in some embodiments 
matically in FIG . 5 connected to the controller 48 for of the adhesive dispensing device 10 . 
measuring various time variables used in estimating a tem - The receiving space 16 defines a generally rectangular 
perature of the level sensor 18 and in compensating fill level box - shaped enclosure or hopper 16 with an open bottom 90 
readings from the level sensor 18 , as described in detail with communicating with the heater unit 20 and a closed top wall 
reference to FIGS . 12 through 15 below . 30 92 having an inlet aperture 94 configured to receive the 

The melt subassembly 12 is shown in further detail with bottom end 76 of the generally cylindrical pipe 72 of the 
reference to FIGS . 2 through 5 . As briefly described above , cyclonic separator unit 14 . The receiving space 16 also 
the melt subassembly 12 includes a plurality of components includes the level sensor 18 , which is a capacitive level 
that are configured to receive pellets of adhesive material sensor in the form of a plate element 96 mounted along one 
from the fill system 52 , melt and heat those pellets into 35 of the peripheral sidewalls 98 of the receiving space 16 . The 
molten adhesive at an elevated application temperature , and plate element 96 includes one driven electrode 100 , and a 
dispense the molten adhesive from outlets to be delivered to portion of the sidewall 98 or another sidewall 98 of the 
downstream guns or modules ( not shown ) . As shown in FIG . receiving space 16 acts as a second ( ground ) electrode of the 
2 , the cyclonic separator unit 14 is mounted on top of a level sensor 18 . For example , the plate element 96 may also 
hopper 16 defining the receiving space 16 in this exemplary 40 include a ground electrode in some embodiments . The level 
embodiment and is separated from the reservoir 22 by the sensor 18 determines the amount or level of adhesive 
heater unit 20 and the receiving space 16 . Thus , a generally material in the receiving space 16 by detecting with the plate 
gravity - driven flow of adhesive is caused from the cyclonic element 96 where the dielectric capacitance level changes 
separator unit 14 to the heater unit 20 for melting , and then between the driven electrode 100 and ground ( e . g . , open 
from the heater unit 20 into the reservoir 22 . The melt 45 space or air in the receiving space 16 provides a different 
subassembly 12 also includes a manifold 54 located below dielectric capacitance than the adhesive material in the 
the reservoir 22 and a pump 56 disposed alongside the other receiving space 16 ) . Although the term “ hopper ” is used in 
components within the space defined by the mounting plate places during the description of embodiments of the adhe 
26 and the first subassembly cover 28 . The manifold 54 sive dispensing device 10 , it will be understood that alter 
includes various conduits 58 extending between the reser - 50 native structures / receiving spaces may be provided for feed 
voir 22 , the pump 56 , and one or more outlets 60 located at ing the solid adhesive from the fill system 52 into the heater 
the bottom of the melt subassembly 12 . The pump 56 unit 20 . 
operates to actuate movement of molten adhesive from the The plate element 96 may be mounted along substantially 
reservoir 22 and through the outlets 60 when required . The an entire sidewall 98 at least partially defining the receiving 
outlets 60 may extend through a cutout 62 at the bottom of 55 space 16 in order to provide more rapid heat conduction to 
the first subassembly cover 28 for connection to heated the plate element 96 for melting off build up of pellets or 
hoses or other conveyance elements for delivering the adhesive material , when necessary . For example , the plate 
molten adhesive to downstream guns or modules ( not element 96 may be mounted along a sidewall at least 
shown ) . partially defining the receiving space 16 such that the level 

The cyclonic separator unit 14 receives adhesive pellets 60 sensor 18 defines a ratio of the surface area of the driven 
driven by a pressurized air flow through an inlet hose ( not electrode 100 to the surface area of the sidewall defining the 
shown ) . This inlet hose is connected to the source of receiving space 16 of about 0 . 7 to 1 . In this regard , the 
adhesive pellets ( not shown ) , such as the fill system 52 surface area of the driven electrode 100 is about 70 % of the 
schematically shown in these Figures . The cyclonic separa - surface area of the sidewall 98 defining the receiving space 
tor unit 14 includes a generally cylindrical pipe 72 including 65 16 . Moreover , the large surface area sensed by the plate 
a top end 74 and a bottom end 76 communicating with the element 96 provides more accurate and dependable level 
receiving space 16 . A sidewall opening 78 located in the pipe sensing , which enables more accurate and timely delivery of 
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adhesive material to the melt subassembly 12 when needed . and configured to receive a heating element 120 such as a 
To this end , the broader sensing window provided by the resistance heater , a tubular heater , a heating cartridge , or 
large size of the driven electrode 100 relative to the size of another equivalent heating element , which may be inserted 
the receiving space 16 also enables more precise control by or cast into the heater unit 20 . The heating element 120 
sensing various states of fill within the receiving space 16 , 5 receives signals from the controller 48 and applies heat 
which causes different control actions to be taken depending energy to the heater unit 20 , which is conducted through the 
on the current state of fill within the receiving space 16 . The peripheral wall 108 and the partitions 110 to transfer heat 
broader sensing window is also more responsive to changes energy to the adhesive material along the entire surface area 
in fill level , which can rapidly change during periods of high defined by the heater unit 20 . For example , the exemplary 
output from the adhesive dispensing device 10 . Therefore , 10 embodiment of the heater unit 20 includes a temperature 
one or more desired amounts of adhesive material in the sensor 122 to detect the temperature of the heater unit 20 . 
receiving space 16 ( for example , 30 % to 60 % filled ) may be The temperature sensor 122 is positioned to sense the 
maintained during operation of the adhesive dispensing temperature at the peripheral wall 108 and may indirectly 
device 10 . Thus , it is advantageous to make a broader sense the adhesive temperature as well , although it will be 
sensing window by maximizing the surface area of the 15 understood that the adhesive temperature tends to lag behind 
driven electrode 100 relative to the surface area of the the temperature changes of the heater unit 20 by a small 
sidewall 98 defining the receiving space 16 . The specific margin . In other non - illustrated embodiments , the tempera 
components and operation of the level sensor 18 and the ture sensor 122 may include different types of sensors , such 
receiving space 16 are described in further detail with as a probe extending into the adhesive . To this end , the 
reference to FIGS . 6 through 8 below . 20 temperature sensor 122 provides regular feedback on a unit 

The heater unit 20 is positioned adjacent to and below the temperature for use in controlling the heating element 120 . 
receiving space 16 such that the heater unit 20 receives The heat energy is also conducted through the reservoir 22 
adhesive material flowing downwardly through the open and the receiving space 16 , which helps maintain the tem 
bottom 90 of the receiving space 16 . The heater unit 20 perature of the molten adhesive in the reservoir 22 and helps 
includes a peripheral wall 108 and a plurality of partitions 25 melt off any adhesive material inadvertently stuck in the 
110 extending across the space defined by the peripheral receiving space 16 ( such as on the plate element 96 of the 
wall 108 between the receiving space 16 and the reservoir level sensor 18 ) . The design of the heater unit 20 and the 
22 . As most clearly illustrated in FIGS . 3 , 5 , and 6 , each of partitions 110 also improves the start up process following 
the partitions 110 defines a generally triangular cross - section a shut down or standby of the adhesive dispensing device 10 
that narrows towards an upstream end 112 facing the open 30 by more rapidly providing heat energy to the adhesive 
bottom 90 of the receiving space 16 and broadens towards material in the receiving space 16 and in the reservoir 22 
a downstream end 114 facing the reservoir 22 . The partitions ( which may be solidified during shut down ) as well as the 
110 divide the space between the receiving space 16 and the adhesive material in the heater unit 20 . In the exemplary 
reservoir 22 into a plurality of openings 116 configured to embodiment , the heater unit 20 is operable to bring the entire 
enable flow of the adhesive material to the reservoir 22 . The 35 melt subassembly 12 up to operating temperature from a 
openings 116 are small enough adjacent the downstream standby state with a warm up time of about 7 minutes , 
ends 114 of the partitions 110 to force most of the adhesive thereby substantially reducing delays caused by lengthy 
material into contact with one of the partitions 110 . The warm up cycles . 
partitions 110 are cast with the peripheral wall 108 from In the exemplary embodiment of the heater unit 20 shown 
aluminum in the exemplary embodiment , although it will be 40 in FIGS . 5 and 6 , the partitions 110 and openings 116 define 
appreciated that different heat conductive materials and several dimensions based upon the method of forming the 
different manufacturing or machining methods may be used heater unit 20 and the adhesive material chosen for dispens 
to form the heater unit 20 in other embodiments . ing . In this regard , the heating element 120 used with the 

In this regard , the heater unit 20 of the exemplary embodi - exemplary embodiment defines a minimum bend radius of 
ment is in the form of a heater grid . It will be understood that 45 0 . 375 inches , so the spacing Sp between the centers of 
the plurality of openings 116 may be defined by different adjacent partitions 110 is chosen to be 0 . 75 inches to enable 
structure than grid - like partitions in other embodiments of the heating element 120 to bend between each adjacent 
the heater unit 20 , including , but not limited to , fin - like partition 110 . The casting process defines a minimum draft 
structures extending from the peripheral wall 108 , without angle for the angling of the partitions 110 , and a draft angle 
departing from the scope of the invention . In this regard , the 50 close to this minimum draft angle is chosen for the partitions 
" heater unit ” 20 may even include a non grid - like structure 110 in the heater unit 20 . To this end , the draft angle DAP 
for heating the adhesive in other embodiments of the inven - of the partitions 110 is about 5 degrees in the exemplary 
tion , as the only necessary requirement is that the heater unit e mbodiment . The openings 116 between the partitions 110 
20 provide one or more openings 116 for flow of adhesive define an opening length Lo of about 0 . 156 inches , and this 
through the adhesive dispensing device 10 . In one alterna - 55 opening length Lowas chosen to collectively provide a total 
tive , the partitions 110 could be replaced by fins extending opening for flow in the heater unit 20 that is configured to 
inwardly from the peripheral wall 108 , as is typically the provide an acceptable pressure drop and a sufficient volume 
case in larger sized heater grids used in larger melting flow of the adhesive when operating at a high throughput . 
devices . It will be understood that the heater unit 20 may be The draft angle DAP and opening length Lo determine how 
separately formed and coupled to the receiving space 16 or 60 tall each of the partitions 110 will be . For example , the 
may be integrally formed as a single component with the partitions 110 of the exemplary embodiment define a height 
receiving space 16 in embodiments consistent with the Hp of about 2 . 5 inches . It will be understood that the opening 
invention . length Lo and the other dimensions may be modified in other 

The heater unit 20 is designed to optimize the heating and embodiments consistent with the invention , such as when 
melting of adhesive material flowing through the adhesive 65 the viscosity of the adhesive being used is modified and 
dispensing device 10 . To this end , the peripheral wall 108 therefore requires a larger overall through - opening in the 
includes a hollow passage 118 as shown in FIGS . 5 and 6 heater unit 20 . The dimensions of the elements of the heater 
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unit 20 may also be further modified from this exemplary coupling ( or integral forming of ) these elements together 
embodiment to adjust the effective surface area SAug of the may be used in other embodiments . 
heater unit 20 and thereby modify the melt rate for the As briefly described above , the manifold 54 is located 
adhesive , regardless of the size and shape of adhesive pellets adjacent to and below the open bottom end 130 of the 
used . 5 reservoir 22 so as to provide fluid communication from the 

The reservoir 22 is positioned adjacent to and below the reservoir 22 to the pump 56 and then to the outlets 60 . To this 
heater unit 20 such that the reservoir 22 receives adhesive end , the manifold 54 is machined from an aluminum block 
material flowing downwardly through the openings 116 to include a plurality of conduits 58 ( one of which is shown 
defined in the heater unit 20 . The reservoir 22 includes a in FIG . 3 ) extending between these various elements of the 
peripheral wall 126 extending between an open top end 128 10 melt subassembly 12 . It will be understood that the manifold 
and an open bottom end 130 . The reservoir 22 may option - 54 may further include additional elements ( not shown ) in 
ally include partitions or fins projecting inwardly from the some embodiments , such as valves for controlling the flow 
peripheral wall 126 in some embodiments ( shown in phan - of adhesive material to and from the pump 56 and supple 
tom in the Figures ) . The open top end 128 communicates mental heating elements for maintaining the temperature of 
with the heater unit 20 adjacent to the downstream ends 114 15 the molten adhesive in the conduits 58 . It will be understood 
of the partitions 110 . The open bottom end 130 is bounded that all or a portion of the manifold 54 may be separately 
by the manifold 54 and thereby provides communication of formed and coupled to the reservoir 22 or may be integrally 
molten adhesive material into the conduits 58 of the mani - formed as a single component with the reservoir 22 in 
fold 54 . Similar to the heater unit 20 , the reservoir 22 may embodiments consistent with the invention . 
also be manufactured from aluminum such that heat from 20 The pump 56 is a known double - acting pneumatic piston 
the heater unit 20 is conducted along the peripheral wall 126 pump that is positioned adjacent to and alongside the 
for maintaining the temperature of the molten adhesive in previously described elements of the melt subassembly 12 . 
the reservoir 22 . In addition , a reservoir heating device in the More specifically , the pump 56 includes a pneumatic cham 
form of a heating element 131 may be provided in the ber 140 , a fluid chamber 142 , and one or more seals 144 of 
peripheral wall 126 to further heat or maintain the melted 25 seal cartridges disposed between the pneumatic chamber 
adhesive in the reservoir 22 at the elevated application 140 and the fluid chamber 142 . A pump rod 146 extends 
temperature . To this end , the heating element 131 may from the fluid chamber 142 to a piston 148 located within the 
include a resistance heater , a tubular heater , a heating pneumatic chamber 140 . Pressurized air is delivered in 
cartridge , or another equivalent heating element , which may alternating fashion to the upper and lower sides of the piston 
be inserted or cast into the reservoir 22 . However , other heat 30 148 to thereby move the pump rod 146 within the fluid 
conductive materials and other manufacturing methods may chamber 142 , causing drawing of molten adhesive into the 
be used in other embodiments consistent with the scope of fluid chamber 142 from the reservoir 22 and expelling of the 
the invention . It will be understood that the heater unit 20 molten adhesive in the fluid chamber 142 to the outlets 60 . 
may be separately formed and coupled to the reservoir 22 or The pressurized air may be delivered through an inlet hose 
may be integrally formed as a single component with the 35 150 and controlled by a spool valve 151 ( only the outer 
reservoir 22 in embodiments consistent with the invention . housing of which is visible ) shown most clearly in FIG . 2 . 

The reservoir 22 may include one or more sensors con - The fluid chamber 142 may also include a check valve 
figured to provide operational data to the controller 48 such leading back to the reservoir 22 to deliver any adhesive that 
as the temperature of the adhesive material in the reservoir would otherwise leak from the fluid chamber 142 back into 
22 . For example , the exemplary embodiment of the reservoir 40 the reservoir 22 . The pump 56 may be controlled by the 
22 includes a temperature sensor 132 to detect the tempera - controller 48 to deliver the desired flow rate of adhesive 
ture of the reservoir 22 . The temperature sensor 132 is material through the outlets 60 as well understood in the 
positioned to sense the temperature at the peripheral wall dispenser field . More particularly , the pump 56 may include 
126 and may indirectly sense the adhesive temperature as a control section 152 containing a shifter 153 ( partially 
well , although it will be understood that the adhesive tem - 45 shown in FIG . 3 ) used to mechanically actuate changes in 
perature tends to lag behind the temperature changes of the directional movement for the piston 148 and the pump rod 
reservoir 22 by a small margin . In other non - illustrated 146 near the end limit positions of these elements . One 
embodiments , the temperature sensor 132 may include dif - exemplary embodiment of the specific components and 
ferent types of sensors , such as a probe extending into the operation of the pump 56 and the control section 152 is 
adhesive . This detected temperature may be communicated 50 described in further detail in co - pending U . S . patent appli 
to the controller 48 and used to control the heat energy cation Ser . No . 13 / 799 , 656 to Estelle , entitled “ Adhesive 
output by the heating element 131 in the reservoir , or also Dispensing System and Method Including A Pump With 
the heat energy output by the heating element 120 of the Integrated Diagnostics ” , the disclosure of which is hereby 
heater unit 20 . It will be understood that a plurality of incorporated by reference herein in its entirety . Additional 
additional sensors may be located within the various ele - 55 diagnostics for the adhesive dispensing device 10 may be 
ments of the melt subassembly 12 for communication with enabled by monitoring actuation signals for the downstream 
the controller 48 to monitor the accurate operation of the guns or modules with the controller 48 , and an exemplary 
adhesive dispensing device 10 . However , a generally expen process for this is described in further detail in co - pending 
sive level sensor for use below the heater unit 20 is not U . S . patent application Ser . No . 13 / 799 , 694 to Beal et al . , 
necessary in the exemplary embodiment in view of the 60 entitled “ Dispensing Systems and Methods for Monitoring 
highly accurate measurements of adhesive level in the Actuation Signals for Diagnostics ” , the disclosure of which 
receiving space 16 that are enabled by the capacitive level is hereby incorporated by reference herein in its entirety . 
sensor 18 . As shown in FIG . 4 , the reservoir 22 , heater unit In operation , the heater unit 20 is brought up to tempera 
20 , receiving space 16 , and cyclonic separator unit 14 are ture by the heating element 120 and heat energy is conducted 
coupled together with a plurality of threaded fasteners 134 65 into the receiving space 16 and the reservoir 22 to bring 
connecting the peripheries of these elements . However , it those elements and the adhesive material contained within 
will be understood that alternative fasteners or methods of up to the desired elevated application temperature . The 
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reservoir 22 may also be brought up to temperature by the In the exemplary embodiment as shown in FIG . 5 , the 
heating element 131 located at the reservoir 22 , as discussed receiving space 16 may define a hopper volume Vy and the 
above . It will be understood that the controller 48 may reservoir 22 may define a reservoir volume VR . The heater 
operate the heating elements 120 , 131 to perform a smart unit 20 defines a total heater grid surface area SAHG at the 
melt mode to further enhance the reduction of char and 5 partitions 110 and at the peripheral wall 108 that actively 
degradation of the adhesive . One exemplary embodiment of applies heat energy by contacting the adhesive material 
the specific components and operation of the controller 48 in within the heater unit 20 . In the adhesive dispensing device 
such a smart melt mode is described in further detail in 10 of the current invention , the relation of the combined 
co - pending U . S . patent application Ser . No . 13 / 799 , 737 to volumes of the receiving space 16 and of the reservoir 22 
Bondeson et al . , entitled “ Adhesive Dispensing System and 10 ( VH + VR ) to the total heater grid surface area SAHG is 
Method Using Smart Melt Heater Control ” , the disclosure of minimized as much as possible while still enabling the 
which is hereby incorporated by reference herein in its maximum adhesive flow necessary during periods of high 
entirety . The controller 48 will receive a signal from the adhesive need . For example , the hopper volume Vy in the 
temperature sensor 132 when the elevated application tem exemplary embodiment is about 54 cubic inches , the reser 
perature has been reached , which indicates that the melt 15 voir volume V , in the exemplary embodiment is about 35 
subassembly 12 is ready to deliver molten adhesive . The cubic inches , and the heater grid surface area SAug in the 
pump 56 then operates to remove molten adhesive material exemplary embodiment is about 130 square inches . Thus , 
from the open bottom end 130 of the reservoir 22 as required the relation of combined volumes to total heater grid surface 
by the downstream guns or modules ( not shown ) connected area in the exemplary embodiment is ( 54 + 35 ) / 130 = approxi 
to the outlets 60 . As the pump 56 removes adhesive material , 20 mately 0 . 685 cubic inches of volume to 1 square inch of 
gravity causes at least a portion of the remaining adhesive surface area . By comparison , this relation of combined 
material to move downwardly into the reservoir 22 from the volumes to total heater grid surface area in conventional 
receiving space 16 and the openings 116 in the heater unit adhesive dispensing devices typically ranges from about 3 
20 . The lowering of the level of adhesive pellets 160 ( or cubic inches of volume to 1 square inch of surface area , to 
melted adhesive material ) within the receiving space 16 is 25 about 3 . 5 cubic inches of volume to 1 square inch of surface 
sensed by the level sensor 18 , and a signal is sent to the area as a result of the larger retained volume within the melt 
controller 48 indicating that more adhesive pellets 160 subassemblies of those conventional designs ( and likely also 
should be delivered to the melt subassembly 12 . The con - less surface area on conventional heater units ) . By optimiz 
troller 48 then sends a signal that actuates delivery of ing or minimizing this relation , the total amount of adhesive 
adhesive pellets 160 from the fill system 52 through the 30 material held at elevated application temperatures within the 
cyclonic separator unit 14 and into the receiving space 16 to melt subassembly 12 is also minimized , leading to the 
refill the adhesive dispensing device 10 . This process con - benefits described above . Moreover , the melt rate of solid 
tinues as long as the adhesive dispensing device 10 is in adhesive material within the receiving space 16 is increased 
active operation . such that a maximum flow rate of adhesive can still be 

Advantageously , the melt subassembly 12 of the adhesive 35 achieved despite the lower retained volume of molten adhe 
dispensing device 10 has been optimized to hold a reduced sive material . 
amount of adhesive material at the elevated application The melt subassembly 12 of the exemplary embodiment 
temperature compared to conventional dispensing devices . is also optimized for the particular size and shape of adhe 
To this end , a combination of optimized features in the melt sive pellets 160 used in the adhesive dispensing device 10 . 
subassembly 12 enables the same maximum adhesive 40 In this regard , 3 to 5 millimeter diameter round - shaped 
throughput as conventional designs with up to 80 % less adhesive pellets 160 are used with the melt subassembly 12 
adhesive material being retained within the melt subassem - of the exemplary embodiment . However , it will be under 
bly 12 . This combination of features includes the improved stood that other shapes and sizes of adhesive pellets 160 may 
reliability of the adhesive filling system ( e . g . , the cyclonic be used in other embodiments , including , but not limited to , 
separator unit 14 and the receiving space 16 ) enabled by the 45 pillow - shaped , slat - shaped , chicklet - shaped , and other 
capacitive level sensor 18 and the smaller sized receiving shapes pellets up to a size of 12 millimeters in cross 
space 16 ; the design of the heater unit 20 including the sectional dimension . In the exemplary embodiment , the 
partitions 110 ; the design of the smaller sized reservoir 22 ; small diameter size of the adhesive pellets 160 enables a 
and smart melt technology run by the controller 48 to refill reduction in the pipe size ( e . g . , inlet hose ) and air flow 
the melt subassembly 12 with adhesive material as rapidly as 50 velocity required to lift and move the adhesive pellets 160 
needed . With these features in combination , the total from the source into the melt subassembly 12 . This smaller 
retained volume of adhesive material ( both molten adhesive velocity air is easier to slow down in the cyclonic separator 
and adhesive pellets 160 ) held within the melt subassembly unit 14 to remove the adhesive pellets 160 from the air flow 
12 is approximately 2 liters , which is significantly less than for use in the receiving space 16 . The round shape of the 
conventional dispensing devices and melting devices which 55 adhesive pellets 160 is preferred over other shapes such as 
require about 10 liters of adhesive material to be held at the pillow - shaped because the round shape avoids geometry 
elevated application temperature . Consequently , signifi - based interlocking or bridging together of the adhesive 
cantly less adhesive material is held at the elevated appli - pellets 160 . Moreover , the pile of round adhesive pellets 160 
cation temperature , thereby reducing the likelihood that within the receiving space 16 tends to entrap less air than 
adhesive material will remain in the melt subassembly 12 60 other shapes of pellets , which renders the level sensor 18 
long enough to become degraded or charred by staying at the more likely to accurately sense the difference in dielectric 
high temperature over a long period of time . In addition , the capacitance between the portion of the receiving space 16 
smaller volume of retained adhesive material enables the with adhesive pellets 160 and the portion of the receiving 
melt subassembly 12 to be brought to the elevated applica - space 16 without adhesive pellets 160 . Thus , the optimiza 
tion temperature during a warm - up cycle much quicker than 65 tion of the features of the melt subassembly 12 is further 
conventional designs which need to heat significantly more benefitted by the selection of the optimized adhesive pellet 
adhesive material during warm up . 160 to use with the adhesive dispensing device 10 . 
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Accordingly , the melt subassembly 12 as a whole has extending between the actuation section 254 and the pump 

been optimized compared to conventional adhesive dispens - body 250 . The actuation section 254 includes the piston 148 
ing devices . More particularly , the melt subassembly 12 ( shown partially in FIG . 8A ) , which is enclosed within the 
minimizes the amount of adhesive material that needs to be pneumatic chamber 140 and configured to be moved in a 
retained and held at the elevated application temperature 5 reciprocating manner by pressurized air delivered through 
within the adhesive dispensing device 10 while still enabling the spool valve 151 . As noted above , the control section 152 
a maximum adhesive flow to be achieved during periods of includes a shifter 153 that may be a mechanical shifter for 
high adhesive need . The smaller volumes of the receiving changing air flow direction at the piston 148 by actuating the 
space 16 and the reservoir 22 enable quicker warm up from spool valve 151 to switch positions when limit switches are 
a cold start and reduce the likelihood that any of the adhesive 10 engaged , but it will also be understood that the shifter 153 
material will be degraded or charred by being held at the may be modified in other embodiments , such as to include 
elevated application temperature for too long a period of electronic shifters controlled by various types of sensors . 
time . Despite the lower volume of adhesive material on hand Regardless of the particular structure used with the shifter 
within the melt subassembly 12 , the accurate monitoring of 153 , the pump 56a operates in a similar manner as described 
adhesive level within the receiving space 16 enables the 15 above to draw melted adhesive from the reservoir 22a , and 
controller 48 to request more adhesive material quickly so pump that adhesive through outlets 256 in the heated hous 
that the receiving space 16 and the reservoir 22 never run out ing 252 ( e . g . , the manifold ) leading to dispensing devices 
of molten adhesive material to deliver to the pump 56 and ( not shown ) connected to the melter 12a . This pumping 
the outlets 60 . action is described in further detail below with reference to 

With reference to FIGS . 7A through 8D , another exem - 20 the cross - sectional views of the lowermost portions of the 
plary embodiment of the melt subassembly 12a ( hereinafter pump 56a in FIGS . 8B and 8C . 
referred to as “ melter 12a ” to help distinguish from the With continued reference to FIGS . 7A and 7B , additional 
previous embodiment ) is shown in detail . This embodiment features of the melter 12a of this embodiment are shown . 
of the melter 12a includes many of the same elements as the The heated housing 252 directly abuts a modified reservoir 
previously - described embodiment of FIGS . 1 through 6 , and 25 22a of the melter 12a and therefore receives heat energy 
these elements are shown with identical reference numbers conducted from the reservoir 22a . The reservoir 22a of this 
without further description below when the elements are embodiment continues to include a heating element 131 that 
unchanged from the previous embodiment . Several modified operates to produce heat energy for maintaining the adhesive 
elements including the melter 12a itself are provided with melted and at a desired application temperature in the 
similar reference numbers followed by an “ a ” to highlight 30 reservoir 22a . The reservoir 22a also conducts this heat 
the modified components . These modified and additional energy from the heating element 131 into the heated housing 
components are described in detail below . 252 so that the heat energy may also be applied to adhesive 

Beginning with reference to the right - hand side of FIG . within the pump 56a , which is at least partially surrounded 
7A and portions of FIG . 7B , the pump 56a of the melter 12a at the pump body 250 by the heated housing 252 . The heated 
is modified from the known piston pump 56 that was shown 35 housing 252 is maintained in the abutting relationship with 
in the wall - mounted context of the embodiment of FIG . 1 . the reservoir 22a by a plurality of threaded fasteners 258 that 
To this end , the pump 56a of this embodiment includes a extend through the heated housing 252 and into the reservoir 
cartridge - style pump body 250 that is configured to be 22a as shown . However , it will be appreciated that the 
inserted at least partially into a heated housing 252 . The heated housing 252 and reservoir 22a may alternatively be 
heated housing 252 of this embodiment is defined by a 40 formed integrally as a unitary piece , just like the manifold 
combined fluid chamber and manifold that replaces the and reservoir of the previous embodiment . Just like the 
separate fluid chamber 124 and manifold 54 of the previous abutting relationship shown in FIGS . 7A and 7B , the integral 
embodiment , thereby simplifying the total amount of struc - or unitary construction of the heated housing 252 and the 
ture that must be provided in the melter 12a . However , it will manifold 22a in such alternative embodiments enables con 
be understood that the heated housing 252 may also be 45 duction of heat energy from the manifold 22a into the heated 
provided as a separate element thermally and / or fluidically housing 252 for heating the adhesive within the pump 56a . 
communicating with the manifold 54 in other embodiments In order to ensure that the heat energy applied to the 
consistent with the scope of the present invention . The adhesive in the pump 56a and in the reservoir 22a is to the 
heated housing 252 is therefore positioned to at least par - level desired during normal operation and startup condi 
tially surround the pump body 250 to deliver heat energy 50 tions , a temperature sensor 260 that is used to control the 
into the pump body 250 and adhesive within the pump 56a operation of the heating element 131 is located in the heated 
during startup conditions and normal operation of the melter housing 252 rather than in the reservoir 22a in this embodi 
12a . As a result , startup times from a standby or shut down ment . This temperature sensor 260 functions in the same 
condition are shortened for the melter 12a and an associated manner as the manifold temperature sensor 132 described in 
adhesive dispensing device because the adhesive within the 55 connection with the previous embodiment . To this end , the 
pump 56a is heated to the desired application temperature by temperature sensor 260 may provide feedback to help the 
the heated housing 252 more rapidly than in conventional heating element 131 maintain the heated housing 252 and 
designs . the manifold 22a at certain temperatures ( of course , the 

The cartridge - style pump body 250 in this embodiment heated housing 252 will typically be slightly cooler than the 
effectively replaces the hydraulic section of the previously - 60 manifold 22a during operation ) and may also provide feed 
described pump 56 , which was specifically described above back to the heating element 120 associated with the heater 
to include a fluid chamber 142 . However , many of the other unit 20 . Consequently , the heating element 131 continues to 
elements of the pump 56a remain the same as in the previous generate sufficient heat energy that may be conducted into 
embodiment . For example , the pump 56a of this embodi - the heated housing 252 to warm the adhesive material within 
ment is still a pneumatic piston - actuated pump , so the pump 65 the pump body 250 . 
56a continues to include an actuation section 254 defined by In addition to controlling the heating element 131 with the 
the pneumatic chamber 140 and a control section 152 temperature sensor 260 , it is desirable to encourage the 
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conduction of heat energy from the manifold 22a into the arrangement simplifies the process for assembling and 
heated housing 252 so that heat energy is not wasted by the securing the pump 56a to the remainder of the melter 12a . 
melter 12a . In this regard , the melter 12a of this embodiment In the melter 12a shown in FIGS . 7A and 8A , the cyclonic 
is also equipped with generally U - shaped mounting hooks separator unit 14a has also been modified . In this regard , the 
264 along a rear side of the manifold 22a . The mounting 5 various structures that were welded into position on the 
hooks 264 are formed from aluminum and are sized to generally cylindrical pipe 72a have been removed from the 
receive a frame rod ( not shown ) in a relatively loose generally cylindrical pipe 72a and formed into a removable 
coupling . The relatively loose coupling between the frame cyclone cap 73a . More particularly , the exhaust pipe 84a and 
rod and the mounting hooks 264 is designed to minimize the the tangential inlet pipe 80a have been integrally formed or 
amount of surface area or contact between these elements connected to the removable cyclone cap 73a . The cyclone 
while still enabling the frame rod to provide rigid and cap 73a defines an inner diameter slightly smaller than the 
reliable support to hold the melter 12a in position , regardless diameter of the generally cylindrical pipe 72a so that the 
of whether the melter 12a is contained within a wall mount cyclone cap 73a can be at least partially inserted into the 
housing , placed on a mobile stand , or mounted to some other 15 generally cylindrical pipe 72a . The generally cylindrical 
known structure . As a result , the mounting hooks 264 enable pipe 72a includes one or more retention clips 87a configured 
very little conduction of heat energy from the manifold 22a to engage with a corresponding retention lip 89a formed in 
into the frame rod , which means that heat energy will tend the outer periphery of the cyclone cap 73a when the cyclone 
to move only towards the heated housing 252 when escaping cap 73a is inserted into the generally cylindrical pipe 72a . 
from the manifold 22a . Accordingly , the use of the mounting 20 As a result , the cyclone cap 73a may be selectively removed 
hooks 264 enhances the efficiency of operating the melter so that the generally cylindrical pipe 72a and the receiving 
12a because heat energy from the heating element 131 is space 16 may be easily inspected when necessary . The 
substantially contained within the manifold 22a and the provision of the cyclone cap 73a also simplifies manufac 
heated housing 252 . This efficiency may also be improved turing of the cyclonic separator unit 14a because welding the 
by providing an insulating external housing 266 around 25 elements into position on the generally cylindrical pipe 72a 
some of the components of the melter 12a , as described is no longer necessary . In all other respects , the cyclonic 
further with reference to FIG . 8D below . separator unit 14a operates similarly to the previous embodi 

With continued reference to FIG . 7B , the pump body 250 ment described above . extending downwardly from the control section 152 includes Although the receiving space 16 and the heater unit 20 are a generally cylindrical elongate body portion 270 and an 30 identical to those previously described , the reservoir 22a has upper seal portion 272 configured to abut a top surface 274 also been slightly modified in this embodiment of the melter of the heated housing 252 . Likewise , the heated housing 252 
includes an elongate bore 276 extending downwardly from 12a . Instead of a completely open box - like flow path being 
the top surface 274 . The elongate bore 276 is also formed formed between the heater unit 20 and the pump 56a , the 
with a generally cylindrical shape , which makes the pump 35 5 reservoir 22a of this embodiment includes a plurality of fins 
body 250 and the heated housing 252 easier to manufacture 135a ( most readily seen in FIGS . 7B and 8A ) projecting 
to the desired tolerance than would be the case with a inwardly from the peripheral wall 126a to increase the 
non - cylindrical shape for these elements . The elongate bore surface area that may be heated by the heating element 131 
276 includes a stepped upper bore portion 278 sized to in the manifold 22a . Of course , the heating element 131 is 
receive a portion of the upper seal portion 272 of the pump 40 also used to provide heat energy to the heated housing 252 
body 250 when the elongate body portion 270 is completely and pump body 250 as described above . The peripheral wall 
received within the elongate bore 276 . Consequently , the 126a tapers inwardly to form a bowl - shape flow path leading 
pump body 250 defines a " cartridge - style ” pump because the from the bottom of the heater unit 20 to the pump 56a . Thus , 
pump body 250 may be readily inserted or removed as a unit the reservoir 22a also further minimizes the volume of 
from the elongate bore 276 , this separation being shown 45 adhesive held in the melter 12a , which is advantageous for 
schematically by the partially - exploded view in FIG . 7B . the reasons set forth above . For at least these reasons , the 

Although the specific rotational alignment of the pump melter 12a of this alternative embodiment continues to 
body 250 and pump 56a relative to the heated housing 252 achieve the advantages of the previously described embodi 
may not be critical in all embodiments , the pump body 250 ment . 
of this embodiment includes an alignment feature used for 50 Turning with reference to FIGS . 8B through 8D , further 
retention of the pump 56a as well as alignment in a desired features of the melter 12a , and specifically of the pump 56a 
rotational orientation relative to the heated housing 252 . To and heated housing 252 of this embodiment are shown . The 
this end , the pump body 250 includes a notch 280 cut into pump 56a includes the pump rod 146 , which extends to a 
the side of the elongate body portion 270 at a distance below distal end 290 positioned within the pump body 250 . The 
the upper seal portion 272 . The heated housing 252 includes 55 distal end 290 includes a check ball 292 and a valve seat 294 
a locking bore 282 that is generally transverse to and enabling flow upwardly from a liquid chamber 296 formed 
partially overlapping with the elongate bore 276 . Thus , the in the pump body 250 below the distal end 290 , to thereby 
notch 280 is configured to be aligned with the locking bore flow around the pump rod 146 and towards a pump outlet 
282 so that a single locking fastener 284 may be inserted into 298 defined between the elongate body portion 270 and the 
the heated housing 252 and through the locking bore 282 and 60 upper seal portion 272 of the pump body 250 . To this end , 
notch 280 . The fastener 284 is shown exploded away from the check ball 292 prevents backwards flow of adhesive into 
the heated housing 252 in FIG . 7B for clarity , although the the liquid chamber 296 from points downstream of the liquid 
exact positioning of the fastener 284 is perhaps better shown chamber 296 . Therefore , when the pump rod 146 moves 
in the installed position in FIG . 8C , which is described in downwardly , the adhesive within the liquid chamber 296 
further detail below . As a result , the pump body 250 may be 65 moves through the valve seat 294 and into a space above the 
aligned and retained in proper position within the heated distal end 290 of the pump rod 146 . When the pump rod 146 
housing 252 by using this single fastener 284 as shown . That moves upwardly , the check ball 292 closes on the valve seat 
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294 and adhesive within the space above the distal end 290 initially occurs along a bottom portion of the heated housing 
is forced by the upward movement out of the pump body 250 252 , as shown by the abutment with the reservoir 22a , so 
via the pump outlet 298 . there may be a slight temperature gradient of a few degrees 

The pump body 250 also includes a distal end 300 from the bottom of the heated housing 252 to the top surface 
carrying a second valve seat 302 and a second check ball 304 5 274 . Such a temperature gradient is acceptable because the 
associated with the second valve seat 302 . The second check adhesive temperature remains within desired ranges of tem 
ball 304 enables upward flow of adhesive into the liquid peratures for the adhesive being melted and dispensed . To 
chamber 296 and prevents backwards flow of adhesive out enhance the temperature uniformity in the heated housing 
of the pump body 250 back into the heated housing 252 252 , several components of the melter 12a may be encased 
and / or reservoir 22a . Therefore , when the pump rod 146 10 in an optional insulating external housing 266 as shown in 
moves downwardly , the second check ball 304 closes against FIG . 8D . In the example shown in FIG . 8D , the heater unit 
the second valve seat 302 to avoid adhesive flow being 20 , the reservoir 22a , and the heated housing 252 surround 
forced by the movement of the pump rod 146 back into an ing the pump body 250 are all located within the insulating 
inlet passage 306 of the heated housing 252 that communi external housing 266 . In addition to protecting operators 
cates with the reservoir 22a . When the pump rod 146 moves 15 from these heated elements , the heat energy tends to stay 
upwardly , the second check ball 304 opens to allow adhesive within these elements of the melter 12a , and more tempera 
flow to be drawn into the liquid chamber 296 by the upward ture uniformity in items such as the heated housing 252 may 
movement of the distal end 290 and the associated removal therefore be achieved . Of course , the insulating external 
of adhesive from the liquid chamber 296 through the pump housing 266 may be modified to only enclose some selected 
outlet 298 . The reciprocation of the pump rod 146 generated 20 elements or may be omitted entirely in other embodiments 
by pressurized air acting on the piston 148 in the actuation of the invention . 
section 254 therefore provides flow of the adhesive out of A partial portion of yet another alternative embodiment of 
the reservoir 22a and heated housing 252 to the outlets 256 a melter 12b is shown in FIG . 8E . This melter 12b includes 
and then to dispensing devices ( not shown ) . It will be much of the same structure discussed with respect to the 
understood that other valve devices may be used to control 25 embodiment of FIGS . 7A through 8D , except for the heated 
flow into and out of the fluid chamber 296 as the pump rod housing 350 . In this embodiment , the heated housing 350 is 
146 moves relative to the pump body 250 . a separate heat block 352 positioned to abut either the 

The outlets 256 in the heated housing 252 are fluidically reservoir 22a of the last embodiment or the reservoir 22 and 
connected to the pump outlet 298 via a series of outlet manifold 54 of the first described embodiment . Although the 
passages 308a , 308 , 308c shown most clearly in FIG . 8C . 30 heat block 352 does not incorporate the manifold as in the 
The adhesive within these outlet passages 308a , 308 , 308C previous embodiment , the heat energy generated at the 
remains heated to a desired temperature as a result of the reservoir 22 , 22a may still be conducted into the heat block 
heat energy conducted into the heated housing 252 by the 352 for warming adhesive in the pump 56a . In addition , the 
reservoir 22a . Therefore , adhesive in the pump 56a as well heat block 352 may include separate heating elements that 
as downstream from the pump 56a may be rapidly heated 35 further assist with warming and maintaining the temperature 
back to an operational temperature during a startup condi - of the adhesive within the pump 56a . In all other respects , 
tion . The outlet passages 308a , 3086 , 308c are configured to including the cartridge - style assembly of the pump body 250 
provide adhesive flow to each of the outlets 256 , although it with an elongate bore 276 , the heat block 352 operates 
will be understood that some of the outlets 256 may be similarly to the heated housing 252 of the previous embodi 
plugged with a stopper 310 when those outlets 256 are not 40 ment . Although the heat block 352 is shown with a generic 
in use . It will also be appreciated that the specific arrange - box - shaped profile in this embodiment , it will be understood 
ment of outlet passages 308a , 3086 , 308c and outlets 256 in that this generic structure may be modified ( such as by 
the heated housing 252 may be reconfigured without depart - including flow outlets ) in other embodiments consistent with 
ing from the scope of the invention . the scope of the invention . 
As with the first described embodiment , the pump 56a 45 As shown in FIG . 8E , the additional heating elements on 

includes seal elements to prevent adhesive from leaking out the heat block 352 may be provided by one or a plurality of 
of the heated housing 252 during operation and movement different types of heaters . For example , the heat block 352 
of the pump rod 146 . To this end , the upper seal portion 272 includes a heater cartridge 354 or cast - in heater located 
includes a number of seals 144 configured to prevent adhe - within the heat block 352 and partially surrounding the 
sive from being carried by the pump rod 146 out of the pump 50 elongate bore 276 . As a result , heat energy is generated and 
body 250 as well as prevent leakage between the pump body supplied immediately into the pump body 250 when the 
250 and the top surface 274 of the heated housing 252 . These pump 56a is inserted into the heat block 352 . Alternatively , 
seals 144 are shown as O - rings in the illustrated embodi - or in addition , the heat block 352 includes a plate - shaped 
ment , but other types of similar static or dynamic seals may surface heating element 356 located external to the heat 
also be used for these purposes . One or more weepage 55 block 352 , such as along an external surface of the heat 
passages 312 may also be provided in the upper seal portion block 352 . This surface heating element 356 conducts heat 
272 of the pump body 250 so that adhesive pulled off of the energy into the side of the heat block 352 for applying heat 
pump rod 146 by the seals 144 is able to “ weep ” or flow back energy throughout the heat block 352 and into the pump 
into the pump outlet 298 and / or the outlet passages 308a , body 250 . It will be understood that other known types of 
3086 , 308c . Accordingly , no adhesive flow is lost from the 60 heating elements and other arrangements of those heating 
pump body 250 and the heated housing 252 during operation elements may be used in other embodiments having a heat 
of the melter 12a . block 352 . As with the previous embodiment , the heat 

The heated housing 252 is formed from a conductive energy optionally conducted from the reservoir 22 , 22a and 
material such as aluminum so that the heat energy from the the heat energy from these other elements ( heater cartridge 
reservoir 22a may be readily directed throughout the heated 65 354 , surface heating element 356 ) enables rapid startup and 
housing 252 to the adhesive contained therein . However , the consistent operation of the melter 12b at the desired appli 
conduction of heat energy into the heated housing 252 cation temperature of the adhesive . Therefore , the melter 
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12b of this embodiment achieves the same benefits as the square inches and the sidewall 98 of the receiving space 16 
previously - described melters 12 , 12a . may define a sidewall surface area SA , of about 10 . 7 square 

FIGS . 6 , 9 , and 10 show additional features of the inches , such that the level sensor 18 defines a ratio of the 
capacitive level sensor 18 . The level sensor 18 includes the surface areas of about 0 . 7 to 1 . This ratio of surface areas 
plate element 96 , which has a front face 208 including an 5 provides a broader sensing window for the level sensor 18 
outer portion 210 electrically separated from an inner por - located within the receiving space 16 . In other words , the 
tion 212 by an electric barrier 213 . According to the exem - level sensor 18 is capable of detecting a change in dielectric 
plary embodiment of the invention , the level sensor 18 is a capacitance indicating a change in fill level of adhesive over 
printed circuit board manufactured from materials capable a large percentage of the surface area of the sidewall of the 
of withstanding the high temperatures within the receiving 10 receiving space 16 . This broader sensing window is more 
space 16 . One example of such a material is copper , although reliably responsive to fill level changes as localized adhesive 
other materials could be used in other embodiments consis - buildup and other localized effects do not substantively 
tent with the scope of the invention . Furthermore , the affect the overall sensor output . Furthermore , the sensitivity 
exemplary embodiment of the level sensor 18 measures a fill of the readings of the level sensor 18 is increased such that 
level within the receiving space 16 having the plurality of 15 a better signal - to - noise ratio is achieved when reading the 
sidewalls 98 . However , it will be appreciated that the level dielectric capacitance within the receiving space 16 and 
sensor 18 may be used with any tank having at least one tank producing an analog signal . Consequently , it is advanta 
wall , such as a rectangular tank or a cylindrical tank . geous to make a broader sensing window by maximizing the 

In order to mount the level sensor 18 within the receiving surface area of the driven electrode 100 relative to the 
space 16 , the outer portion 210 includes a plurality of 20 surface area of the sidewall 98 . Furthermore , the larger 
fastener mounts 214 pressed into the plate element 96 . The sensing window provides better sensing capabilities than the 
plurality of fastener mounts 214 is symmetrically affixed smaller probe - like sensors used in conventional hoppers . 
about the outer portion 210 of the level sensor 18 . Each of In addition , this broader sensing window enables addi 
the fastener mounts 214 further includes a mount aperture tional controls to be performed using the level sensor 18 . In 
216 extending through the plate element 96 from the front 25 this regard , the level sensor 18 in the exemplary embodiment 
face 208 to a rear face 217 . A plurality of sensor fasteners may be configured to enable generation of a first control 
218 are fastened within the mount apertures 216 in order to signal when the fill level in the receiving space 16 is low 
mount the level sensor 18 within the receiving space 16 and enough to prompt delivery of more adhesive material to the 
located adjacent one of the peripheral sidewalls 98 of the receiving space ( for example , at 40 % ) and to enable gen 
receiving space 16 . For example , the mount apertures 216 30 eration of a second control signal when the fill level in the 
and the sensor fasteners 218 may be threaded such that the receiving space 16 indicates full filling of the receiving 
sensor fasteners 218 are screwed into position in the mount space ( for example , at 90 % ) . Thus , rather than just sending 
apertures 216 . a set amount of adhesive material to the receiving space 16 

Furthermore , a gasket 220 , such as a gasket made of each time a threshold fill level is reached , the level sensor 18 
synthetic rubber and fluoropolymer elastomer ( e . g . , 35 can cause the generation of multiple control signals that 
Viton® ) , is sandwiched between the rear face 217 of level guarantee full replenishment of the receiving space 16 
sensor 18 and the sidewall 98 to seal the level sensor 18 regardless of the current throughput rate when the refill 
against the sidewall 98 . Accordingly , the plate element 96 is process is started . Additional signals for various fill levels 
sized for being positioned substantially flush against the may be generated in other embodiments consistent with the 
sidewall 98 and sealed against the sidewall 98 using the 40 invention , and these additional signals may be used , for 
gasket 220 . The gasket 220 prevents any adhesive material example , to better detect the rate of throughput and thereby 
from pooling along the rear face 217 . As previously proactively supply adhesive material to the receiving space 
described herein and as shown in FIG . 6 , the positioning and 16 as the adhesive material is needed . The adhesive dis 
size of the circuit board plate element 96 enables the plate pensing device 10 can then more readily supply and melt the 
element 96 to be efficiently heated within the receiving space 45 appropriate amount of adhesive material nearly on demand 
16 in order to minimize the build - up of the adhesive pellets or on an as - used basis . These multiple control signals are 
160 on the level sensor 18 by melting the adhesive pellets effectively enabled by the broader sensing window of the 
160 off of the front face 208 . More specifically , the heat level sensor 18 . 
conducted from the heater unit 20 through the peripheral It will be appreciated that the level sensor 18 described in 
sidewalls 98 of the receiving space 16 is readily conducted 50 detail herein may be used with other types of receiving 
into the large level sensor 18 to quickly melt off any spaces 16 having various sizes and cross - sectional shapes . 
adhesive pellets 160 or material stuck on the plate element When the receiving space 16 is increased in size for another 
96 above the level of adhesive in the receiving space 16 adhesive dispensing device , for example , the level sensor 18 
( which would otherwise affect the dielectric capacitance may also be upsized to maintain a similar ratio of surface 
sensed at those locations ) . As a result , any collection of 55 areas ( of the driven electrode 100 and the sidewall 98 ) and 
adhesive pellets 160 or adhesive material above the actual a similar broader sensing window . However , the level sensor 
fill level within the receiving space 16 will rapidly melt off 18 may also be used without significant resizing , as long as 
to avoid affecting the readings of the actual fill level within the size of the driven electrode 100 remains at a sufficient 
the receiving space 16 . level to provide the multiple control signals described in 

The large level sensor 18 is sized such that the level sensor 60 detail above . To this end , the level sensor 18 preferably 
18 engages a majority , or more than 40 % , of the surface area maintains a ratio of surface areas above 0 . 4 to 1 , regardless 
of the sidewall 98 onto which the level sensor 18 is mounted of the size of the receiving space 16 . Even in embodiments 
More particularly , the large level sensor 18 engages more where the driven electrode 100 covers less than 40 % of the 
than 70 % or almost the entire surface area of the sidewall 98 sidewall 98 of the receiving space 16 , the size of the driven 
onto which the level sensor is mounted . In the exemplary 65 electrode 100 ( e . g . , a height of the driven electrode 100 ) will 
embodiment , for example , the driven electrode 100 of the still be sufficient to provide multiple control signals at 
plate element 96 may define a surface area SAPE of about 7 . 5 various fill levels in the receiving space 16 . In such circum 
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stances , the level sensor 18 will provide the advantages level is then used to actuate the delivery of more adhesive 
described above , including better responsiveness , more material through the cyclonic separator unit 14 ( or by other 
accurate readings , less susceptibility to localized events such methods as described above ) , to thereby maintain a desired 
as adhesive buildup , and the generation of multiple control level of adhesive material in the receiving space 16 . 
signals . 5 An alternative embodiment of the level sensor 318 is 

The inner portion 212 of the level sensor 18 operates as shown mounted within the receiving space 16 of FIG . 11 . In 
the powered or driven electrode 100 and the outer portion this embodiment , the level sensor 318 and the corresponding 
210 and rear face 217 are both electrically coupled as a driven electrode 400 have been reduced in size to provide a 
ground electrode 222 . Thus , the driven electrode 100 and the larger spacing between the drive electrode 400 and the 
ground electrode 222 are formed on the same plate element 10 bottom of the receiving space 16 . As previously described , 
96 . In addition , the ground electrode 222 is electrically the bottom of the receiving space 16 is located immediately 
coupled to the sidewall 98 of the receiving space 16 . The adjacent to the top of the partitions 110 defined by the heater 
driven electrode 100 and the ground electrode 222 define the unit 20 . It is highly undesirable to permit the level of 
capacitive terminals of the level sensor 18 with the air and adhesive to fall below the top of the partitions 110 because 
adhesive pellets 160 acting as the dielectric positioned there 15 the rapid increase of temperature of uncovered portions of 
between . Generally , the dielectric capacitance of the dielec - these partitions 110 can lead to charring or degradation of 
tric sensed between the driven and ground electrodes 100 , new adhesive added to the receiving space 16 . Thus , to 
222 is sensed where the distance between the driven and provide less likelihood that an empty hopper condition 
ground electrodes 100 , 222 is at a minimum . This minimum sensed by the driven electrode 400 will occur too late to 
distance could be defined across the electric barrier 213 or 20 avoid uncovering the heater unit 20 , the bottom of the driven 
could be defined by a space between the driven electrode electrode 400 is located higher in the receiving space 16 to 
100 and the closest sidewall 98 of the receiving space 16 thereby provide an empty hopper condition or signal earlier 
electrically coupled to the ground electrode 222 . Thus , the ( e . g . , such as when the receiving space is only 30 % filled ) . 
actual distance through the dielectric between the driven and In this embodiment , the driven electrode 400 may define a 
ground electrodes 100 , 222 is dependent on the geometry of 25 surface area SAPE of about 5 . 0 square inches and the 
the receiving space 16 . sidewall 98 of the receiving space 16 may define a surface 

Rather than the minimum distance between the driven and area SA , of about 10 . 7 square inches , such that the level 
ground electrodes 100 , 222 , this distance may be maximized sensor 18 defines a ratio of the surface areas of about 0 . 468 
to increase the amount of dielectric between the driven and to 1 . This ratio of surface areas or size of the driven electrode 
ground electrodes 100 , 222 . Increasing the amount of dielec - 30 400 is still sufficient to provide the broader sensing window , 
tric between capacitive terminals improves the overall accu - and it will be understood that the particular ratio or sizes 
racy of the level sensor 18 . Thus , rather than depend on the may be modified in other embodiments consistent with the 
geometry of the receiving space 16 to determine this mini - scope of the invention . 
mum distance , the level sensor 18 may , in another embodi - With reference to FIGS . 12 through 15 , an advantageous 
ment , include an electrically driven shield 224 adapted to 35 control subroutine used to operate the level sensors 18 , 318 
direct the level sensor 18 to measure the dielectric capaci - of the previously described embodiments is shown in detail . 
tance between the driven electrode 100 and a predetermined In this regard , the measurements of dielectric capacitance 
location on the receiving space 16 . In this alternative performed by the level sensor 18 are affected in a known 
embodiment , the outer portion 210 is operatively powered to manner by changes in temperature at the level sensor 18 . The 
act as the driven shield 224 . Accordingly , the driven shield 40 level sensor 18 reads that the receiving space 16 is less full 
224 produces an electric field circumferentially surrounding than it really is when the temperature of the level sensor 18 
the driven electrode 100 such that the driven electrode 100 drops , and this can lead to an overfill condition if too many 
is forced to sense the dielectric capacitance located between refills are actuated using the fill system 52 . As a result , to 
the driven electrode 100 and the sidewall 98 of the receiving overcome these problems , the measurements may be 
space 16 located directly opposite of the driven electrode 45 adjusted according to the known temperature adjustment 
100 ( or a portion of the receiving space 16 directly opposite curve for the level sensor 18 , assuming that the temperature 
the driven electrode 100 ) . Thereby , the distance between the of the level sensor 18 is known when the dielectric capaci 
driven and ground electrodes 100 , 222 may be increased to tance measurements are taken . 
improve the accuracy of the level sensor 18 . In the exem - One method of estimating this temperature would be to 
plary embodiment of the level sensor 18 , the driven shield 50 use the temperature readings at the heater unit 20 provided 
224 is provided to improve the accuracy and responsiveness by the corresponding temperature sensor 122 , but the “ grid 
of the readings indicating the level of adhesive material temperature ” does not closely track the temperature at the 
within the receiving space 16 . level sensor 18 , as shown in FIG . 14 and described in further 

The level sensor 18 also includes an SMA connector 226 detail below . Another method of obtaining this temperature 
to which the driven electrode 100 and the ground electrode 55 is to provide an additional temperature sensor at the level 
222 are each electrically coupled . In the alternative embodi sensor 18 . However , in order to minimize costs and com 
ment , the driven shield 224 is also electrically coupled to the plexity of the design , the advantageous control subroutine 
SMA connector 226 . The SMA connector 226 is affixed to uses the controller 48 and the timer 53 to estimate the 
the plate element 96 and extends from the rear face 217 temperature changes at the level sensor 18 and adjust the fill 
through the gasket 220 to a connector hole 228 in the 60 level measurements accordingly . As this process is per 
sidewall 98 . As shown in FIG . 6 , the SMA connector 226 formed entirely in software , there are no additional costs of 
extends through the sidewall 98 to provide external access to manufacturing or maintaining the dispensing device 10 , but 
the SMA connector 226 for operatively connecting the SMA the resulting operation is improved over systems that do not 
connector 226 to the controller 48 for sensing the changing compensate for temperature changes . 
dielectric capacitance as the level of adhesive pellets 160 65 Beginning with FIG . 12 , a series of operations 500 is 
changes within the receiving space 16 . As described above , provided for compensating the measured dielectric capaci 
the control signal generated by this sensed change in fill tances from the level sensor 18 based on the temperature 
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changes that regularly occur as a result of the cold pressur If the current offset is a non - zero value at step 518 , which 
ized air and unmelted adhesive being delivered into the implies that the level sensor 18 has likely not returned to the 
receiving space 16 . The controller 48 begins by retrieving steady state temperature . As a result , the control subroutine 
the unit set point temperature that the heater unit 20 is set to continues by determining if the fill system 52 has been 
achieve and an adjustment curve for differing temperatures 5 actuated again to supply more adhesive to the receiving 
of the level sensor 18 from memory ( block 502 ) . These space 16 ( block 520 ) . If such a refill has not occurred , then 
elements are known and pre - programmed into the memory the control subroutine adjusts the measured capacitance by 
of the controller 48 . The controller 48 also calculates a compensating for the change in temperature of the level 
maximum offset that is allowed to be applied to the esti - sensor 18 , which is the current offset ( block 522 ) . This 
mated temperature of the level sensor 18 ( block 504 ) . This 10 adjustment is performed using the known temperature 
maximum offset is a function of the unit set point tempera - adjustment curve for the level sensor 18 , which is predeter 
ture and describes the lowest temperature that the level mined for each level sensor 18 as described above . In an 
sensor 18 will drop to during normal operation of the heater exemplary embodiment , this adjustment may be performed 
unit 20 and the dispensing device 10 . For example , the using the formula : 
maximum offset may be calculated by the following for - 15 
mula : Capacitance ( Farads ) = - 1 . 04939E - 17 * ( Sensor Tem 

perature ) ̂ 2 + 9 . 32678E - 15 * ( Sensor Tempera 
( 0 . 35 ) * ( Unit Set Point Temperature ) – 37 . 5° F . ture ) + 1 . 176989E - 10 . 

A set value or a different formula may be used in alternative This adjusted measured capacitance is then reported to the 
embodiments , but this formula is believed to accurately 20 controller 48 for use in determining the fill level of the 
reflect that the maximum temperature drop is a function of adhesive in the receiving space 16 ( block 524 ) . Accordingly , 
the unit set point temperature . the fill level of the adhesive is more accurately determined 

Assuming that the dispensing device 10 is in a steady state because a more accurate estimation of temperature at the 
at this juncture ( e . g . , the offset to be applied to the tempera - level sensor 18 is used . The differences obtained from using 
ture at the level sensor 18 would be zero ) , the level sensor 25 this adjustment are described with reference to the graph in 
18 then measures the dielectric capacitance of the air and FIG . 15 below . The control subroutine then returns to block 
adhesive within the receiving space 16 as described in detail 514 to measure the dielectric capacitance once again to 
above ( block 506 ) . The controller 48 determines whether the update the fill level for the controller 48 . 
fill system 52 has been actuated to supply adhesive to the At block 520 , if the fill system 52 has been actuated again 
receiving space 16 ( block 508 ) . If a supply has not been 30 to refill the receiving space 16 , but the current offset is not 
actuated , then the control subroutine reports a non - adjusted equal to zero , then the offset variable must be increased once 
measured capacitance from the level sensor 18 to the con - again . Rather than increasing the offset by 40° F . as was done 
troller 48 for the determination of the fill level of adhesive at block 512 when the current offset was zero , the control 
( block 510 ) . In this regard , when the offset is equal to zero subroutine instead sets the offset variable equal to the current 
and the level sensor 18 is operating at steady state condi - 35 offset plus an additional 30° F . ( block 526 ) , but this offset 
tions , there is no need to compensate for a temperature variable cannot be set larger than the maximum offset that 
change . The control subroutine then returns to step 506 to was calculated in block 504 . Also at block 526 , the elapsed 
measure the dielectric capacitance again , thereby updating time variable is reset to zero because a new refill has 
the controller 48 on any changes in fill level within the occurred , and the timer 53 is started anew . The control 
receiving space 16 . 40 subroutine then returns to block 514 to being the process 
Whenever it is determined that the fill system 52 has been again by measuring the dielectric capacitance at the level 

actuated to refill the receiving space 16 , the control subrou sensor 18 again . The changes in offset ( 40° F . and 30° F . ) 
tine moves instead to set an " offset " variable equal to 40° F . used during these various states have been determined using 
and a " time " variable equal to zero ( block 512 ) . The con - the test results below and are a good general approximation 
troller 48 actuates the timer 53 to begin tracking the time 45 of how much the level sensor 18 drops in temperature during 
variable since this most recent refill occurred . Then , similar a refill event . To this end , in the exemplary embodiment 
to the steps above , the level sensor 18 measures the dielec - shown , test results indicated that when the level sensor 18 
tric capacitance of the air and adhesive within the receiving was operating at steady state temperature conditions , the 
space 16 ( block 514 ) . The controller 48 then calculates a drop in temperature was about 40° F . , while when the level 
current offset for this measurement of the dielectric capaci - 50 sensor 18 was cooler and still recovering from a previous 
tance ( block 516 ) , and this process is described in further drop in temperature , the added drop in temperature caused 
detail with reference to FIG . 13 below . The current offset is by the refill was about 30° F . in addition . Thus , it is possible , 
the amount of estimated temperature change from the unit when adhesive supply happens frequently , to have the offset 
set point temperature that is applied at any given time to accumulate all the way to the maximum offset described 
adjust the capacitance readings from the level sensor 18 . 55 above . It will be understood that different threshold offset 
Once this current offset is calculated , the controller 48 values may be provided in other embodiments of the level 
determines if the current offset is equal to zero ( block 518 ) , sensor 18 . In summary , the control subroutine shown in FIG . 
which would indicate that the level sensor 18 should be back 12 allows the measured capacitance at the level sensor 18 to 
up to the steady state temperature . If the current offset is be adjusted when such adjustment is appropriate in view of 
equal to zero , then the control subroutine returns to step 510 60 likely cooling caused by recent supplies of cold adhesive 
to report a non - adjusted measured capacitance to the con - and air from the fill system 52 into the receiving space 16 . 
troller 48 so that the fill level of adhesive can be determined Advantageously , this adjustment is done without additional 
from this measured capacitance . To this end , anytime the equipment in the dispensing device 10 . 
current offset reaches zero , the process of using the non - Now turning to FIG . 13 , the process for calculating the 
adjusted measured capacitances begins again until the fill 65 current offset based on elapsed time is shown as a series of 
system 52 is actuated once more , thereby bringing more cold operations 516 . This series of operations begins by retriev 
air and adhesive into the receiving space 16 . ing the offset variable and the time variable from the 
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controller 48 ( and the timer 53 , if applicable ) ( block 540 ) . is shown at trend line 604 . As shown in FIG . 14 , this trend 
When actuating the fill system 52 of the exemplary embodi - line 604 follows the actual sensor temperature of trend line 
ment , the refilling process may be stopped in one of two 602 far more closely than the heater unit 20 or “ grid ” 
ways : when the level sensor 18 determines that the adhesive temperature . The estimated or compensated temperature 
has reached a full threshold in the receiving space 16 , or 5 from the software / controller 48 is slightly less than the 
when a maximum threshold refill time has been exceeded . actual temperature of the level sensor 18 , but this is accept 
This maximum threshold refill time is set to be 10 seconds able because using a lower temperature results in the receiv 
in the exemplary embodiment , but this maximum threshold i ng space 16 being refilled slightly in advance of when the 
may be modified for dispensing devices 10 of other embodi - fill level actually reaches a refill threshold . This is a better 
ments , including differently - shaped or sized receiving 10 result than refilling after the fill level has dropped below the 
spaces 16 . Thus , after retrieving the offset and time vari - refill threshold because such an arrangement could poten 
ables , the controller 48 determines if the most recent fill tially lead to uncovering of the heater unit 20 . Consequently , 
system actuation was stopped by the 10 second timer ( block even without using a separate temperature sensor at the level 
542 ) , as this would indicate that the receiving space 16 sensor 18 , the temperature of the level sensor 18 during 
received a maximum allowed amount of cold air and adhe - 15 operation can be sufficiently estimated for accurately adjust 
sive in the most recent supply actuation . ing the dielectric capacitance readings from the level sensor 

If the controller 48 determines that the fill system actua - 18 during operation . 
tion was not stopped by the 10 second timer , the controller The results of the compensation method described above 
48 sets a decay slope variable equal to a first preset slope are more clearly revealed in the graph of FIG . 15 , which is 
value ( which is 0 . 12° F . per second in the exemplary 20 a comparison of capacitance measurements , both without 
embodiment ) ( block 544 ) . If the most recent fill system compensation and with compensation , during the test period 
actuation was stopped by the timer , then the controller 48 is shown in FIG . 14 . For reference , the capacitance levels 
notified to suppress further fill system actuations for a period indicating the full condition ( trend line 610 ) , the refill 
of time such as 20 seconds ( block 546 ) , so as to limit the threshold ( trend line 612 ) , and the empty condition ( trend 
frequency with which the fill system 52 is actuated . The 25 line 614 ) are shown in addition to the capacitance measure 
controller 48 then sets the decay slope variable equal to a ments from the test results . As shown near the time 0 
second preset slope value that is higher than the first preset seconds on the graph , the receiving device 16 began the test 
slope value ( and which is 0 . 2° F . per second in the exem - in a substantially empty state . Consequently , it took a couple 
plary embodiment ) ( block 548 ) . The higher decay slope of refill cycles by the fill system 52 to get the fill level of 
value is used when the refill operation times out because the 30 adhesive over the refill threshold shown by trend line 612 . 
receiving space 16 and the level sensor 18 are likely not fully From about time 50 seconds onward , the substantially 
covered with adhesive and therefore are more likely to more constant pumping of adhesive out of the dispensing device 
quickly recover temperature loss caused by the supply of 10 results in a steady decline in sensed fill level followed by 
adhesive and air into the receiving space 16 . an increase when the fill system 52 is actuated to supply 

Regardless of whichever slope value is assigned to be the 35 more adhesive to the receiving space 16 , and then another 
decay slope , the controller 48 then proceeds to calculate the steady decline of fill level , and so on . The capacitance 
current offset at a function of the decay slope and the elapsed measurements compensated using the series of operations 
time since the most recent actuation of the fill system 52 shown above in FIGS . 12 and 13 are shown by trend line 
( block 550 ) . In the exemplary embodiment , this function is 618 , while the non - adjusted capacitance measurements are 
a linear function defined by the following formula : 40 shown by trend line 616 . As shown in FIG . 15 , the non 

adjusted capacitance measurements barely reach above the 
( Current Offset ) = Offset - ( Decay Slope ) * ( Time ) . refill threshold , although it is known from the compensated 

Once this current offset is calculated , the controller 48 capacitance measurements that the actual fill level exceeds 
determines if the calculated value is negative ( block 552 ) , the refill threshold by a sizeable margin . Accordingly , if the 
and if so , the current offset is set to zero ( block 554 ) because 45 non - adjusted capacitance values were used in this test , the 
the time elapsed is deemed to be sufficient for the level dispensing device 10 would be more prone to refilling the 
sensor 18 to return to the steady state temperature . If the receiving space 16 too often when a refill was not necessary , 
current offset is not negative , or after the current offset is set thereby leading to overfill and a messy condition that could 
to zero at block 554 , the controller 48 receives the calculated interfere with future operation of the cyclonic separator unit 
current offset so that it may be used in the adjustment of the 50 14 , for example . Therefore , the compensation provided by 
measured capacitance as described above in the series of the control subroutine or series of operations described 
operations 500 shown in FIG . 12 . above corrects for inaccurate readings caused by changing 

The operation and advantages of these series of operations temperatures at the level sensor 18 , and problems are 
are further made clear in the graphs of FIGS . 14 and 15 . FIG . avoided without the need for additional sensors or other 
14 illustrates test results for the temperature of various 55 equipment in the receiving space 16 . 
elements of the adhesive dispensing device 10 over a period Accordingly , the receiving space 16 and the level sensor 
of about 200 seconds . After an initial filling and reheating 18 are optimized to produce highly responsive and accurate 
period shown from about 0 seconds to about 100 seconds , readings of the level of adhesive material held by the 
the differences in the temperature of the heater unit 20 receiving space 16 . Thus , regardless of whether the adhesive 
( shown by trend line 600 ) and the actual temperature of the 60 dispensing device 10 is operating at a high flow rate or a low 
level sensor 18 ( shown by trend line 602 ) is a significant flow rate , the controller 48 is provided with sufficient 
difference as shown . This explains why using the tempera - information ( via the multiple control signals generated and 
ture from the temperature sensor 122 at the heater unit 20 is enabled as a result of the broader sensing window ) to keep 
not a good method for estimating the temperature of the the level of adhesive material at a desired level within the 
level sensor 18 . The estimated or computed temperature of 65 receiving space 16 and the reservoir 22 . To this end , the melt 
the level sensor 18 over the same time period when using the subassembly 12 is prevented from running out of adhesive 
compensation method described above in FIGS . 12 and 13 material or filling up with too much adhesive material . 
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Moreover , the size and positioning of the plate element 96 such that said manifold at least partially surrounds said 
along the majority of a sidewall 98 of the receiving space 16 pump and supplies heat energy to said pump . 
enables rapid melting off of any adhesive pellets 160 or 3 . The adhesive melter of claim 2 , wherein said reservoir 
residue stuck on the level sensor 18 above the actual level of directly abuts said manifold so that said reservoir provides 
the adhesive material in the receiving space 16 . The broader 5 heat energy by conduction into said manifold for heating 
sensing window defined by the level sensor 18 is therefore said pump . 
less susceptible to localized events or effects as well as more 4 . The adhesive melter of claim 3 , wherein said manifold 
sensitive and responsive to fill level changes within the is integrally formed as a unitary piece with said reservoir , 
receiving space 16 . Thus , the level sensor 18 advantageously thereby enabling the conduction of heat energy from said 
improves the response time and accuracy when detecting 10 reservoir to said manifold and said pump . 
levels of material within the receiving space 16 . 5 . The adhesive melter of claim 2 , wherein said elongate 

While the present invention has been illustrated by a bore of said manifold and said elongate body portion of said 
description of several embodiments , and while such embodi - pump are cylindrical . 
ments have been described in considerable detail , there is no 6 . The adhesive melter of claim 2 , wherein said manifold 
intention to restrict , or in any way limit , the scope of the 15 includes a locking bore extending transverse to and partially 
appended claims to such detail . Additional advantages and overlapping with said elongate bore , and said elongate body 
modifications will readily appear to those skilled in the art . portion of said pump includes a notch configured to be 
For example , the level sensor 18 described in connection aligned with said locking bore so that a single fastener 
with the receiving space 16 may be used with other elements inserted into said locking bore and into said notch retains 
of the melt subassembly 12 or other types of material 20 said pump in position within said manifold . 
moving systems . Therefore , the invention in its broadest 7 . The adhesive melter of claim 2 , further comprising : 
aspects is not limited to the specific details shown and an insulating external housing at least partially surround 
described . The various features disclosed herein may be ing said heater unit , said reservoir , and said manifold 
used in any combination necessary or desired for a particular collectively in order to encourage conduction of heat 
application . Consequently , departures may be made from the 25 energy to said pump . 
details described herein without departing from the spirit 8 . The adhesive melter of claim 2 , further comprising : 
and scope of the claims which follow . a heating element positioned within said reservoir and 

configured to generate heat energy for adhesive in said 
What is claimed is : reservoir and heat energy to be conducted into said 
1 . An adhesive melter , comprising : manifold ; and 
a heater unit configured to receive solid or semi - solid a temperature sensor in operative contact with said mani 

adhesive from an adhesive source and configured to fold to measure a temperature of said manifold , 
heat and melt the adhesive ; wherein an output of said heating element is controlled 

a reservoir operatively coupled to said heater unit and based on said measured temperature . 
positioned to receive heated and melted adhesive from 35 9 . The adhesive melter of claim 2 , further comprising : 
said heater unit ; and at least one mounting hook coupled to at least one of said 

a pump including a pump rod and an elongate body reservoir and said manifold , said at least one mounting 
portion with an elongate axis that is parallel to the hook configured to receive a frame rod of a supporting 
direction of movement of the heated and melted adhe structure when the adhesive melter is mounted onto the 
sive from the heater unit to the reservoir , said elongate 40 supporting structure , and said at least one mounting 
body portion including a liquid chamber in fluid com hook configured in a U - shape . 
munication with said reservoir to receive the heated and 10 . The adhesive melter of claim 1 , further comprising : 
melted adhesive from said reservoir , a heat block positioned proximate to said reservoir and 
wherein linear movement of said pump rod in said defining the heated housing that at least partially 

liquid chamber causes said heated and melted adhe - 45 receives said pump , wherein said heat block includes a 
sive in said liquid chamber to flow from said elon heating element that generates heat energy to be 
gate body portion of said pump , said elongate body applied to said pump and the adhesive within said 
portion of said pump being located at least partially pump . 
within a heated housing , 11 . The adhesive melter of claim 10 , wherein said heating 

wherein said heated housing heats said pump and 50 element of said heat block includes at least one of a heater 
adhesive within said elongate body portion during cartridge and a cast - in heater located within said heat block 
startup and regular operation of the adhesive melter , and at least partially surrounding said pump . 

wherein said heated housing includes an elongate bore 12 . The adhesive melter of claim 10 , wherein said heating 
and said elongate body portion is shaped for inser - element of said heat block includes a plate - shaped surface 
tion into said elongate bore of said heated housing to 55 heating element coupled to an exterior surface of said heat 
at least partially surround said pump with said heated block , said surface heating element applying heat energy via 
housing , and wherein said elongate bore extends conduction throughout said heat block and to said pump . 
downwardly from a top surface of said heated hous 13 . The adhesive melter of claim 10 , wherein said elon 
ing , and gate bore of said heat block and said elongate body portion 

wherein said pump further includes an upper seal 60 of said pump are cylindrical . 
portion , said upper seal portion abutting the top 14 . The adhesive melter of claim 10 , wherein said heat 
surface of said heated housing and preventing adhe - block includes a locking bore extending transverse to and 
sive leakage from said heated housing during move - partially overlapping with said elongate bore , and said 
ment of said pump rod . elongate body portion of said pump includes a notch con 

2 . The adhesive melter of claim 1 , further comprising : 65 figured to be aligned with said locking bore so that a single 
a manifold in fluid communication with said reservoir and fastener inserted into said locking bore and into said notch 

said pump , said manifold defining said heated housing retains said pump in position within said heat block . 
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15 . The adhesive melter of claim 10 , further comprising : a temperature sensor in operative contact with said mani 
an insulating external housing at least partially surround fold to measure a temperature of said manifold , 

ing said heater unit , said reservoir , and said heat block wherein an output of said heating element is controlled 
collectively in order to encourage conduction of heat based on said measured temperature . energy to said pump . 5 22 . An adhesive melter , comprising : 16 . The adhesive melter of claim 10 , wherein said reser 

voir directly abuts said heat block so that said reservoir a heater unit configured to receive solid or semi - solid 
provides heat energy by conduction into said heat block for adhesive from an adhesive source and configured to 
heating said pump . heat and melt the adhesive ; 

17 . The adhesive melter of claim 10 , further comprising : a reservoir operatively coupled to said heater unit and 
at least one mounting hook coupled to at least one of said positioned to receive heated and melted adhesive from 

reservoir and said heat block , said at least one mounting said heater unit ; 
hook configured to receive a frame rod of a supporting a heated housing that defines an elongate bore ; 
structure when the adhesive melter is mounted onto the a pump including a pump body having an elongate body 
supporting structure , and said at least one mounting portion shaped for insertion into said elongate bore of hook configured in a U - shape . said heated housing to at least partially surround said 18 . The adhesive melter of claim 1 , wherein said elongate 

body portion of said pump is secured within said elongate pump with said heated housing , the pump being in fluid 
bore of said heated housing . communication with said reservoir to receive the 

19 . The adhesive melter of claim 18 , wherein said elon heated and melted adhesive from said reservoir , 
wherein said heated housing heats said pump and gate body portion of said pump is retained in a fixed 20 

alignment with said elongate bore of said heated housing . adhesive within said elongate bore during startup and 
20 . The adhesive melter of claim 1 , wherein said reservoir regular operation of the adhesive melter ; and 

is positioned below said heater unit and said elongate body a heating element positioned within said heated housing 

portion of said pump is parallel to a vertical centerline of and configured to generate heat energy for adhesive in 

said heater unit and said reservoir . 25 said reservoir , 
21 . An adhesive melter , comprising : wherein said pump further includes an upper seal portion , 
a heater unit configured to receive solid or semi - solid said upper seal portion abutting a top surface of said 

adhesive from an adhesive source and configured to heated housing and preventing adhesive leakage from 
heat and melt the adhesive ; said heated housing during operation of said pump . 

a reservoir operatively coupled to said heater unit and 30 30 23 . The adhesive melter of claim 22 , further comprising 
positioned to receive heated and melted adhesive from a temperature sensor in operative contact with said reservoir 

said heater unit ; to measure a temperature of said reservoir , wherein an 
a manifold defining a heated housing that has a top surface output of said heating element is controlled based on said 

and defines an elongate bore ; measured temperature . 
a pump including pump rod and a pump body having an 35 o an 35 24 . The adhesive melter of claim 21 , wherein said elon 

elongate body portion shaped for insertion into said gate bore of said manifold and said elongate body portion of 
elongate bore of said heated housing to at least partially said pump are cylindrical . 

surround said pump with said heated housing , the pump 25 . The adhesive melter of claim 22 , wherein said elon 
being in fluid communication with said reservoir to gate bore of said heated housing and said elongate body 
receive the heated and melted adhesive from said 40 por 40 portion of said pump are cylindrical . 
reservoir , said pump further including an upper seal 26 . The adhesive melter of claim 21 , further comprising : 
portion that abuts said top surface of said heated an insulating external housing at least partially surround 
housing and prevents adhesive leakage from said ing said heater unit , said reservoir , and said manifold 
heated housing during movement of said pump rod , collectively in order to encourage conduction of heat 

wherein said heated housing heats said pump and 45 energy to said pump . 
27 . The adhesive melter of claim 22 , further comprising : adhesive within said elongate bore during startup and 

regular operation of the adhesive melter ; an insulating external housing at least partially surround 
ing said heater unit , said reservoir , and said heated a heating element positioned within said heated housing 

and configured to generate heat energy for adhesive in housing collectively in order to encourage conduction 
said reservoir and heat energy to be conducted into said 50 of heat energy to said pump . 
manifold ; and 


